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OBJECTIVE:

To establish the pe:

istence of metolachlor under fvaid conditions
in a Mississippi ie

rsi
t joam scil cver a cne year perioc.

-ty
wed

2 To establish the vrelative auertities of extractan19 and unbx+ra::-
able products asscciated witn 30ii degraaatli ion of macoilacnicr
under fieid conditions.

3. To fractionate the non-extractable residues into minerai, fulvic

" acid, humic acid and watsv asso:xatea fra:.13ps 2T 2an in:armecx::e
sime and at zerminazion of zne dissipation/degradat icn TastT.
g ST - - ~T . e B - ‘:~ g - -

o e s




- EXPERIMENTAL:

Following a normal growing season in the Greenville, Mississippi ar=a
a 3 x 6 foot Wl°t of Basket silt loam was treated with 2 1bs/acre of
ring labeled ' "C-metolachlor having a specific activity of 5.08 mC /.
Details of application are given in (C5L:94385-C). The soil had ths
following characteristics: pd 5.5, CEC ¢.5, organic matter 0.9%; s
25.0%, silt 62.0% anc clay 12.0%. Scil wes exiracted by metnod ds
cribed in (CDL:92783Y) to give a metnanol water extract znd a non-
fraction. MNon-extractables were determined by total combustion {
P— anc Tracticnaticn of the non-2xtractadlzs was derrormed as describaa
in (CDL:943852). Licuid scintillation was ussd vor radicassay \Cob:
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and counting efficiencies ware estobiished by externai sTaraardiZavion.

-
t

@
T

PEZULTS:

Ac can be seen in Table I a pronounced decrease in total residues
occurred in the uoper 3 inches (treated laver)} of soil over tne 52 we
period. A step-wise decline from a O time reading of 1.29 ppm metola
equivalent, to .22 pom at 52 weeks post-ireatment was observed. Resd
between the 4th and 8th wesk apoeared to staplize at about 0.7 opm zn
then declined to another piatzau of abcut 0.3 ppm during the 1
week period.
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As can be seen frem Tabie 2 non-2xiractabie residues ro:
by the 16th week and represented 81% of the total radica
next 36 weeks a s2ady-state condition acparently persis
extractables at tne 30th and 5Znd wsek hovering at the SC-
(81% and 84% for tre 30th and 20nd week rastectively).

Consicerable variation in the nature o7 the acn-2xiraciad.:2 rasidues

was noted batwsen tne 3(in and IZad week. While the parcent non-

axtractable barely changed 81% fo 84: in 22 weeks the relative amounts

in the various fractions changad significantly. Substantial decreases

<n the fulvic acid and humic acid fractions occurred between the 30th
i

~
and 52nd wesk whereas similar increases in +he water solubie and mineral
A fraction occurred. : :
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IONS:

The data shown in Tablie I sugsest a gradual albeit cienwise de-
cline in to*tal rasicduss expressed =g meto!ach?or nver the entirs
course of the 52 weok study. Th- * 95 espec aal'/ ncTeworthy in
the 0-3 ir:h laver. Th2 natzern of taza? reziduse with fime in
the 3-€ and 6-3 inch layers over the 5¢ week nsrwcd suggests an
active l=aching process may be ths maior scurce of dissipat1on.
The bimodality of *he data {peak maximum at 8 weeks shservation
and another pronnunced usward treng hetwesn the 30th ana 52nd
weak is ?1ke1/ %o te tue to irreguizrities in the rainfali patizi
Guring the 5¢ weak period under study

Unextractable residues attain a Steady state ranging hetween

81% and 83" during tne last U5 weeks of the 52 week study (Tabie 2).
in spiie of itnz steady state lavels of unexirzactadle rasidyes

Guring the last 356 weeks (16th thvu 32n2) the relative z-cunts -
tne organic matter fractions {fuivic and humic acid cositions)
declinad sisnificantly during this period, the combined percentziz
of these two fractions decreased from 31.0% to 12.6%. During tha
same period the H,0 soluble and mineral fractions increased a
corresponding amodnt (Table 3).

The high "steady state" Tevels of non-extractzbles coupled with tn=

pronouncad time related dacreasss in radipactivity levels of the
8011 crcanic fracticns sucgests: ) the Zzgraczation a*c:;cts ctT

wetolachlor are not girectly incoroorated into the soil crganic

matter matrix and b) a dynamic equillibrium between bound and

free residues exisis witn leaching of certain degraaation procucz{s)

causing a continuous cisegquilibrium.

The cbisztive of establishing the percis=ence of metsizzhior under

“ield coancitiens, in a Mississiooi soil, witn Growing cocrn, was oI,

ihis partially fulfilis Guideline Requirement .

The relative quantities of extractab1e and unextractable producis
associated with soil degradaticn of mezolachlor under fiaid
conditions were estabiished. Tnis partiaily meets Guicdeiine
requirement .

Important 1nforr=tlon was gained re!a,1ve to l=2aching of aged soil
residues. Due to tne positive leacnd ng firdirgs, the study is
considersd adeguate to satity the requirement in the Suidelines

} related to feacning of aced residues.

Althouch not explicity discussad in the current versicn of the
Guidelines the exact nature of the products which leacn are of
gefinite regulatory corcern. Uniess the data from the soil
metabolism studies reveais insight into the specific natire of the
product(s} additional testing should be performed. .
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1. The prctocol used i

n th ‘s study is generally acceptable and experi-
mental cdeiaiis are adzqu

tely described. Exceptions to this are

ncted below: R
e
) 3. The study only involved r1nq labaled ‘4C nesticide and there-
fare, *h: fate of tne menecchiorcacetalienhyae moicty could nnt

pe foliowed.

h. None of the decradation products were characterizad axcent for
empirical fraciicnaztions ito datermine raiative amounts o* SR
tractable, non-sxtractapbles and crganoscliubies ard Turihe
classifization of the bound residues as fulvic acziz, numic
acid, .rineral or water solubie fractions.

2. Although the results of the study yield important data on leaching,
Formation of bound residues and “er<1stence in the upper layvers
the lack of craractarizaticn of indivicuzl molecuiar scacies
8ssentially aisgualifias tne study as an anaerobic metabolism stucy.
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Table 1: ll?grsntence of Radioactive ''C in _Soil Following Treatment with
C-Metolachlor 2 lbs/acre, Expr-. ;ed as ppm of Parent Ccmpound
Total ppm at 0-3 Total ppm at 3-6 Tetal ppm at 3-9
inch snil denth inch soil denth irch sgil denth

a.0%
0.3¢8
0.06
0.04
0.08
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Table 2: Solubility Fractionation of Soil Degradation Products
Following Treatment with Ring Labeled '"0- Metolachnior at
2 1bs/A.

Amourt ¢f Facidys in 2.3 3pi1 Laver
Weeks After Apnlicaticon : Zxtractable Nen-axtractabla Metsizchlor
4 “ 8D 32
2 18 a5
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Table 3: Fracticnation of Soil Treated with Ring Labeled 74C-Metolach10r
' g
- 3t 2 Ibs/acye and Zcwa for 30 and 57 Ueaks {(0-3 inch decth campled
Weaks after Asplization 30 52
1gbal pm expressed as
»?gtCiacn'ﬁr _ 0.232 0.22
—.A’?ﬁu——- # ’

i Extractad!? _ 064 (22%) 71,044 (2C%)

honexiractacias 286 (817} 9.176 (B4%)

| g QTR A
Frygiicnation

HQD 456 (17.8%) 3.052 (28%)
Fulvic acid ' 038 (18.23%) 8,017 (9.8%)
Humic acﬁd JoaY (2.7 1.006 (2.8).)
Mineral fraction .076 (23.6%) 0.077 (43.1.)




